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SOME  QUALITY  CHANGES  IN  ONIONS  DURING  MARKETING 

By  S.    M.    Ringel,1    J.    Kaufman,    and  M.    J.    Ceponis,    plant  pathologists, 
Horticultural  Crops  Branch,    Agricultural  Marketing  Service, 
U.    S.    Department  of  Agriculture, 

and 

R.    W.    Langlois,    New  York  State  Cooperative  Extension  Service2 


SUMMARY 

Three  shipments  of  onions  grown  in  New  York  State  were  followed  from  the  storage 
house  and  packaging  plant  to  retail  stores.    One  additional  shipment  was  rejected  by  the 
buyer  at  destination  because  of  decay. 

The   1959-60  shipment  of  Yellow  Globe  onions  developed  2.7  percent  bacterial  soft 
and  gray-mold  rots  during  4  months'  cold  storage.    Very  little  increase  in  decay  occurred 
during  subsequent  marketing.    Bruising  was  of  minor  commercial  importance. 

The   1960-61  shipments  of  Yellow  Globe  onions  were  from  common  storage.    During 
storage  and  subsequent  marketing,    one  lot  developed  9.5  percent  decay.    The  other  two 
lots  after  longer  storage  developed  only  3.6  and  1.7  percent,    respectively.    These  two 
lots  also  developed  little  decay  during  subsequent  marketing.    Rooting  was  considered  of 
minor  importance  during  retail  display.    For  the  most  part,    it  developed  after  7  days  at 
70°  F.  ,    following  retail  display.    Bruising  was  also  slight  in  these  tests.    Some  of  the 
bruised  areas  regressed  after  the  onions  were  held  for  one  week  at  70°  F.  ,    probably  be- 
cause water-soaked  tissue  dried  out. 

The  principal  defect  of  onions  sold  in  March  or  April  was  external  and  internal 
sprouting.    Internal  sprouting  can  be  detected  only  by  cutting. 

INTRODUCTION 

A  quality  survey  of  onions  grown  in  New  York  State,    initiated  by  Agricultural  Mar- 
keting Service  specialists  of  the  U.    S.    Department  of  Agriculture   in   1959,    was  continued 
during   1960-61.    The  objective  was  to  determine  changes   in  the  quality  of  the  onions  during 
storage,    transit,    and  retailing,    and  how  the  changes  are  related  to  current  marketing 
practices.    This  research  is  a  part  of  a  broad  research  program  to  deliver  quality  mer- 
chandise to  the  consumer. 

Yellow  Globe  onions  planted  from  seed  were  harvested,    field-cured,    and  stored  near 
the  growing  area  in  Orange  County,    in  1959-60  and   1960-61;  usual  commercial  practices 
were  followed. 

METHODS 

1959-60  Season.  --One  lot  of  mixed  Yellow  Globe  varieties,    harvested  between  Au- 
gust 20  and  September    14,    was  placed  in  cold  storage   in  half-ton  pallet  boxes   shortly 
after  harvest.    The  onions  were  cooled  to  38°  F.    in  2  weeks  and  maintained  at  this  tem- 
perature during  the  remainder  of  the  storage  period.    Randomized  bulk  samples  were  ex- 
amined after  2  weeks,    and  again  after  4  months'   storage. 
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When  the  test  lots  were  removed  from  storage,    the  onions  were  graded  and  packed 
into  3 -pound  polyethylene  bags.    They  were  then  placed  in  large  paper  bags  or   in  wire- 
bound  crates,    each  holding  20  bags,    and  shipped  by  truck  to  New  York  City.    Studies  were 
made  on  the  condition  of  the  onions  when  they  arrived  at  two  retail  stores,    2  days  after 
packing.    After  3  to  5  days,    coded  retail  samples  were  removed  from  commercial  dis- 
play shelves  and  examined.    Additional  samples  were  examined  after  7  days  at  70°  F.  ; 
this  period  simulated  consumer  holding. 

1960-61  Season.  --Three  lots  of  Yellow  Globe  onions  were  placed  in  common  storage. 
Lot  A,    a  Trapp-Hybrid  variety,    was   stored  in  half-ton  pallet  crates   in  a  concrete- 
floored  storage. 

Lots  B  and  C,    a  Trapp-Downing  variety,    were  stored  in  field  crates,    in  an  earthen- 
floored  storage.    Recording  thermometers  were  placed  near  the  test  lots   in  both  storages. 
Storage  temperatures  for  lots  B  and  C  (fig.     1)  during  the  test  periods  were  satisfactory. 
Because  of  low  outside  temperatures,    heaters  were  lit  during  a  2-week  period  during 
January  and  February3.    In  March,    slight  freezing  was  noted  in  some  onions,    but  this  was 
not  of  commercial  significance.    During  the  5 -month  period  from  November  through  March, 
the  overall  daily  average  temperature   in  storages  was  37.6°  F.    The  highest  daily  average 
was  50°  on  November  2,    27,    28.    The  lowest  daily  average  was  25°  on  March  17.    Lot  A 
was  kept  at  about  the  same  temperatures  as  those  of  lots  B  and  C. 
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Figure  1. 


The  outside  temperature  data  were  obtained  from  the  U.    S.   Weather  Bureau  office,   Middletown,   N.   Y. 


Temperatures,    taken  during  retail  display  in  two  stores  during  March  and  April, 
ranged  from  67°  to  73°,    and  averaged  69°  F.  ;  the  average  relative  humidity  was  34  per- 
cent. 

Random  samples  were  taken  from  each  lot  as  follows: 

1.    Before  storage:   Lot  A  consisted  of  four  70-pound  field  crates  (1,  Z07  onions),    repre- 
senting 48  half-ton  pallet  crates.    Samples  from  lots  B  and  C  consisted  of  2  bushels  each 
(approximately  350  onions),    representing  500  field  crates  per  lot.    2.    After  storage:  Ap- 
proximately 550  onions  were  sampled  from  each  lot  before  grading.    3.    After  grading  and 
packaging:  446  onions  from  lot  A,    and  200  each  from  lots  B  and  C,    were  sampled  directly 
from  the  packing  line.    4.    At  time  of  retail  delivery:   Eight  consumer  bags  (125  onions) 
from  each  lot  were  sampled  at  the  time  of  delivery  to  two  retail  stores.    5.    Retail:  Sam- 
pling was  done  from  display  counters  after  4-  to  5-day  retail  periods.    Lot  A  had  no  retail 
samples.    At  each  sampling,    six  3-pound  consumer  bags  (about  85  onions)  were  taken, 
three  from  each  of  the  two  stores.    6.    Simulated  "consumer"  holding  after  retail:  Six  addi- 
tional 3 -pound  bag  lots  from  each  retail  sampling  were  held  7  days  at  70°  F.  ;  relative 
humidities  ranged  from  70  to  85  percent. 

RESULTS  and  DISCUSSION 


The  principal  defects   in  the  quality  of  prepackaged  onions  during  marketing  were  de- 
cay,   bruising,    sprouting,    and  rooting. 

Decay:   1959-60  season.  --The  amounts  of  decay  before  storage  at  different  stages  of 
marketing  are  shown  in  table   1.    Growing  conditions  during   1959  were  good  and  there  was 
little  decay.    The  onions  held  4  months  in  cold  storage  had  2.  7  percent  decay  of  which   1.  5 
percent  was  caused  by  bacterial  soft  rot,    and   1.2  percent  by  gray-mold  rot.    Grading  re- 
duced decay  to  0.6  percent.    Decay  did  not  increase  in  the  retail  stores. 

TABLE  1. — Quality  of  New  York  State  Yellow  Globe  Onions  during  various  stages  of 

marketing— 1959-60 


Time  of  inspection 


Number  of 

onions 

examined 


Bruising 


Percent 


Index 


Percent  of 
decay 


1.  When  placed  in  cold  storage,    Sept.    1' 
Sept.    21,    1959 

2.  When  removed  from  cold  storage, 
Jan.    5,    1960 

3.  After  grading 

4.  After  retail  delivery2 

5 .  Retail  display2 

6.  After  additional  holding2 

(7  days  at  70°F. ) , 


265 


1.5 


0.02 


0.0 


406 

5.9 

0.09 

2.7 

156 

9.0 

0.13 

0.6 

159 

8.2 

0.11 

0.6 

282 

13.4 

0.20 

0.4 

238 


17.5 


0.26 


1.3 


1  Index  is  based  on  bruising  ratings:  0  =  none,  1  -  slight,  (area  up  to  1/2  inch  in  dia- 
meter), 2  =  moderate  (area  1/2-3/ A   inch  in  diameter),  3  ■  severe  (area  over  3/4  inches  in 

diameter) . 

2  Average  of  two  stores. 
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When  the  onions  were  held  7  days  at  70     F.  ,    decay  averaged  only  1.3  percent.    Fifty- 
seven  decayed  onions  were  found  in  a  total  of  2,955  that  were  examined.    This  number  also 
included  test  lots  not  reported  in  the  tables.    The  decays  and  numbers  of  onions   involved 
were:  Bacterial  soft  rot,    20;  gray  mold  rot,    18;  blue  mold  rot,    14;  black  mold  rot  4;  and 
fusarium  rot   1. 

Black  mold  (Aspergillus  -niger)  was  found  as  a  blemish  on  many  onions,    but  only  4 
onions  developed  black  mold  rot.    The  amounts  of  black  mold  were  generally  slight  and 
usually  did  not  increase  during  marketing.    Decay:   1960-61   season.  --The  amounts  of  de- 
cay at  various  levels  are  shown  in  table  2.    All  lots  contained  relatively  little  decay  when 
placed  in  common  storage.    Lot  A,    however,    had  9.  5  percent  decay  after  only  58  days  in 
storage,    compared  with  3.6  percent  for  lot  B  (stored  154  days),    and  1.7  percent  for  lot  C 
(stored   175  days).    Lots  B  and  C  held  up  well  during  the  entire  marketing  period.    Even 
after  the  final  holding  for   1  week  at  70°  F.  ,    decay  was  only  2.  3  percent  for  lot  B  and  3.  5 
percent  for  lot  C.    Samples  from  lot  A,    however,    developed  more  decay  during  a  much 
shorter  period  (table  2). 

Only  171  decayed  onions  were  found  in  a  total  of  6,350  onions  examined.    The  inspec- 
tions  included  test  lots  not  shown  in  table  2.    The  decays  and  numbers  of  onions  were: 
Bacterial  soft  rot  77,    gray  mold  rot  71,    fusarium  rot  23. 

Bruising:   1959-60  season.  --Table   1  shows  that  bruising  was  mostly  slight  in  all  stages 
of  marketing,    averaging  under   1/2   inch  in  diameter  (table   1). 

Bruising:   1960-61   season.  --Bruising  occurred  mostly  during  transit  from  the  packing 
house  to  the  retail  store,    and  was  generally  slight.    It  averaged  12.  8  percent  for  lot  B  and 
18.5  percent  for  lot  C  at  arrival  at  the  retail  store.    The  indices  of  bruising  were  0.26  and 
0.  35,    respectively.    Some  onions  with  slight  to  moderate  bruising  showed  some  recovery, 
the  bruises  becoming  less  noticeable  after   1  week  at  70°  F.  ,    as  shown  in  table  2.    This 
was  probably  due  to  drying  out  of  the  water -soaked  tissues. 

Sprouting  and  Rooting:    1959-60  season.  --During   1959-60,    there  was  no  sprouting  at 
the  retail  level;  after  7  days'  additional  holding  at  70°  F.  ,    only   1.  5  percent  of  the  onions 
showed  slight  sprouting.    New  root  growth  did  increase  with  holding.    Some  samples  which 
had  been  on  display  for  2  and  3  days,    followed  by  holding  7  days  at  70°  F.  ,    showed  12.  8 
and  20.  3  percent  new  growth,    respectively.    New  roots  were  scored  when  most  of  the 
basal  area  of  the  bulb  showed  new  roots  with  a  minimum  length  of  3/4-inch. 

Sprouting  and  Rooting:    1960-61   season.  --Lot  A  had  no  sprouting  when  removed  from 
storage.    In  lots  B  and  C,    external  sprouting  was  noted  after  storage,    and  became  severe 
after  being  held  for  7  days  at  70°  F.  ,    after  retail  display.    In  addition,    a  high  incidence  of 
internal  sprouting  was  noted  at  all  levels  after  removal  from  storage.    In  lot  B,    15  percent 
of  the  onions  showed  internal  sprouting  when  they  were  removed  from  storage  on  March 
13.    Sprouting  increased  during  the  various  marketing  stages,    until  at  the  simulated  con- 
sumer holding  level,    nearly  one  third  of  the  onions  were  sprouted.    It  has  been  reported 
that  sprouting  of  onions  during  long  periods  in  storage  (and  probably  also  after  storage) 
can  be  inhibited  by  the  use  of  maleic  hydrazide  *   5    .    The  onions  used  in  these  tests  were 
not  so  treated. 

Rooting  was  also  noted  at  the  retail  |l .  2  percent)  and  consumer  levels  (18.9  percent). 
Lot  C  had  a  somewhat  higher  percentage  of  rooting  and  internal  sprouting  at  the  retail 
levels. 


4  Isenberg,   F.  M.  The  Use  of  Maleic  Hydrazide  on  Onions.  Amer.   Soc.  Hon.   Sci.  Proc.  68:  343-350.   1956. 

5  Wittwer,    S.  H. ,   and  D.   R.  Paterson.  Inhibition  of  Sprouting  and  Storage  Losses  in  Onions,  Potatoes,  Sugar  Beets  and 
Vegetable  Root  Crops  by  Spraying  the  Plants  in  the  Field  with  Maleic  Hydrazide.  Mich.    Agr.  Exp.   Sta.  Quart.  Bui.  34:3-8.  1951. 
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